Kinetic properties of Kv4.3 and their modulation by KChIP2b.
KChIPs are a family of Kv4 K(+) channel ancillary subunits whose effects usually include slowing of inactivation, speeding of recovery from inactivation, and increasing channel surface expression. We compared the effects of the 270 amino acid KChIP2b on Kv4.3 and a Kv4.3 inner pore mutant [V(399, 401)I]. Kv4.3 showed fast inactivation with a bi-exponential time course in which the fast time constant predominated. KChIP2b expressed with wild-type Kv4.3 slowed the fast time constant of inactivation; however, the overall rate of inactivation was faster due to reduction of the contribution of the slow inactivation phase. Introduction of [V(399, 401)I] slowed both time constants of inactivation less than 2-fold. Inactivation was incomplete after 20s pulse durations. Co-expression of KChIP2b with Kv4.3 [V(399, 401)I] slowed inactivation dramatically. KChIP2b increased the rate of recovery from inactivation 7.6-fold in the wild-type channel and 5.7-fold in Kv4.3 [V(399,401)I]. These data suggest that inner pore structure is an important factor in the modulatory effects of KChIP2b on Kv4.3 K(+) channels.